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Hydrocalumite Passivation Effeet and Mechanism on Heavy Metals m leferent

Cd-Contaminated Farmland Soils “ e & 7

WU Qiu-mei]j.-z-‘, LIU Gang'", WANG Huyi- feng ~HU Wen-you 2 HUANG Biao™/
y (1 Jiangsu Co"llaborative Innovation Center/ Of At pherlc Environment and Eqmpmem Technplogy( CICAEET) Nan]lng Umvemty of
Taformation: SC‘lence & Technology, N&ﬁ]lﬂg'210044 Ch]nd ;2. Key Laboratory of Soil Envitonment and Pollution Remedldtlon Ins‘htute
of|Soil Scienee, Chlnese Academy of S(’len(’e% Nanjing 210008 China) ' f -

: Abstract Hydrouilumlte (Ca-Al-LDHs )i Jis Ja new type of layered composite metdl hydroxide that has a large specific stitface area,

-~

hiigh anlon exchahge performance, and high stablhty This study focuses on thé application of hydrecalumite to remediate different Cd-
contamlnated Farmland soils. These were colle(’ted-"fmm-fhe Lahplng County in the Yunnan Province (highly polluted) , Kunshan City
in the Jiangsu Province (medium polluted) and Nanjing Clty in the Jiangsu Province (lowly polluted). Changes in the available Cd,
Pb, Zn, and the morphological transformations of these heavy metals in the three soils were investigated through a passivation
experiment ; moreover, the immobilization mechanism of hydrocalumite was explored by X-ray diffraction (XRD) and Fourier transform
infrared spectroscopy (FTIR). The results showed that hydrocalumite could increase the soil pH and reduce the content of available
Cd, Pb, and Zn: the maximum reduction in the available Cd reached 97. 7% , 96. 3% , and 91. 8% in each of the three polluted soils,
respectively. The easily exchangeable heavy metals were converted into carbonates, as well as into Fe-Mn oxide organic and residual
forms following the addition of hydrocalumite: the passivation effect was more evident in the highly Cd-polluted soil than in the low and
medium Cd-polluted soils. Since hydrocalumite possess several adsorption sites, the presence of carbonate impurities and reactive
groups (e. g., hydroxyl and carboxyl groups) easily coordinated with Cd, Pb, and Zn can lead to a considerable reduction of heavy
metal availability in the soils. Therefore, we conclude that hydrocalumite can be effectively applied to the remediation of farmland soils
characterized by different Cd pollution levels.

Key words : hydrocalumite; farmland soil; heavy metals pollution; passivation mechanism; soil remediation
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(a) F15(a) AT LI W SXT IR AA L | BE & /K 5555 3 Cd ARESEE,JFHAET d+3% 14 d +3%
ARSI, BRI b KX 3 Fhcd vsge 21 d +3% (BEfLREL + Hlifka, ) AT Ik



12 4 AR - KBRS A1 X AN TR B 75 e A TH < s (9 AL S8R S AL 5545

BRI S B I A s KO A NG A O N 2 7 B o IS
97.7% 96.3% 1 91. 8% . fEA 4L KRBCR ,3 Fh
TR o AR RN 14 d +1% 42 d
+0.5% 142 d +0.5% , A Cd TR LG A
36.9% 42. 7% F 54. 4% , B Cd 75 5% £ 5K
Cd Y5 Y% A A0 A T - 498 mT LA I e B /K 45 45 4 A
HUR A E e A8 AR 8w Bl Ak R 014
Cd {54 3K & 3(b) 4(b) M 5(b) , K5
FEA BN & Cd V5 4 3 Ph AR
P N, 78 7 d + 3% B3k 3 5 KR B EE R
97. 1% ,F1 Cd —2. X Al g & P KR 854 R 1 Y
W A7 A5 5 8 Cd L Ph 77 A A 2 L 1 e o 5 [
FEFEHZE ST N D AR o> Ph T
. Ph A RCSAER AR Cd 5 YLK 398 o fali Ak 2k
ARESE I WIAE 42 d +3% F1 7d + 3% Wk B #5415
ROR In ARGSTER T Cd IS oK 1R S
Cd ZEALAIBIL A 3 (0) () F 5 (c) ] TALEAE Cd
5 KA A 06 5 1 AR P AR AR B AR
PE. ISR A SESHE pH A LT TR AR R
RN S ) B T — b g AP %, K
SRR A IR 0 s SR R
W G V5 TR T S 1 S A AT L e
AT IR R I (17T LA A
/TR G A A A R A
2. 31 RERES i kb4 4 IR RAAE S 1y R
[y BSR4 R RS T 4
HRTE HIEE MR R P IS SRS S AR
ZINLL AR B A A S 3 R B A 7 Y - g o
Cd B FE LI Wy n] W o) 0 52 4 808 XFE 7
[ 6(a)]. KEES A X ARG G K e 5 4
J& By AT A —3L.
I INAS R C FeK 4885 A (8 3 3 Cd i n]
S A B R B RIS, v P AKX 3 F Cd T5 5k
V-4 Cd TR A BITE 3% K A 1) A B R

FIRAR, 55 %t BEAH Fb R 05 3 00 R 24. 9% (13.3% Fil
3. 0% ,WRERER 45 A A5 359 52 BB in Ay R 3, e K380
3R 15.2% (16. 8% F1 32. 3% . PR /K 5545 41
Ji , £33 pH (B TR, 5 ik R £ BT L, Cd* 7E
BB R S B LT, AR 2 <P o, Rk
BV A R I TRk 2% I 1 4, e 2908 e 1R kDT
VE b A 3 A Cd T5 4k KO 4 0 A
EMANE Cd J KEWEH 7.1% 11.1% |
13.7% M 1.3% 0. 4% .0. 6% . +3% pH T+, #hn
T 8 A T A B A, B Y Cd R T v
SR, AR HOWRE T Cd*" 5 HY 54
K RIRES, NIfE St T Cd S8t &, ot
— R RS RS S SRR cd AL
IS R BAR, e B AL A I AR AR BT, 78 A
Cd 754K b Z3 AR T 15. 1%A1143. 6%
ME ] Cd A5 J K PSRRI T 1. 3% IR £
A RS Y 2 AL BRI 2 B Ga? B {1
HeP ) G it 5 TG, R 5 g B
TR AR X T Ph A Zn PRRRIEE 4 S
BT B ISR B A S T g
AP RCK 50% ) FE7E. B Cd 50K Pl
HErh Ph/RLZn[ [ 6.(b) i 6(c) ]l A2 bt ke 5
E?&%‘i%’n (0.5% {19 A 3% ) , 53 51°F W 8.7% .
10.6% ¢41.7% 1 9.5% ,12.2% ,13. 449", 1 1 £h
ZEOTS BRAR EALAS ADLLS B S RN GR i 25  fr R
WA 5 H 7.2% 4.6% .0.46% . 1.6% Fl 4.4% |
8.7% ,0.78% .2.2% . W fik Cd 75 JL /K ¥ 1 rp
Pb \Zn S8 25 B 7K 57 2 55 4% i 3 o R A 2 R B
KPR 500 0. 93% F 1. 2% . KARES 47 4b 58
TR, AT LR B E Y Ph A Zn [n BRI LR
SAWAE R THEE Pb A Zn B EEALECR™ . b (K
Cd 157KV T35 Ph Zn BRIRERZE G HsE A AL
A A HLEE A A TG i A A L R AR AR E B 1k K
B S TG e KOF vk Cd Pb Fl Zn W] 8RS

TR LR T yTTrOa e
100 b 100 | BN 100 ke e A6
80 - 50 | ( 80 -
= 60} =60} 2 60
- £
o ol
a0 b 40} 40
20 20 b 20}
0
12345678 9101112 12345678 9101112 1 2345678 9101112

1 ~4 TR J 0% 0. 5% 1% 3% 175 Cd 159K 4355 ~ 8 AR Bk 0% .0.5% 1% 3% i Cd
V5 YL K-+ 3,9 ~ 12 5 FOR BRI N 0% 0. 5% 1% 3% 1k Cd 75427k -+ 3
El6 FE CdimHkETKBEAMTIEESBERSHZM

Fig. 6 Effect of hydrocalumite on the morphological transformation of heavy metals in soils characterized by different levels of Cd pollution
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